This chapter investigates how and why business organizations contribute to climate change adaptation through an exploratory case study of the South African retailer Woolworths and its proactive engagement in water management. We look at what Woolworths has done to ensure sustainable water supply now and in the future, and we consider the implications of their approach to managing water resources at the catchment and sub-catchment (farm) level. We pay special attention to the company's ‗Farming for the Future' (FfF) program, an ‗environmental innovation ' (Kemp and Pearson, 2007 ) that allows for system transformation (i.e. changes in relations and practices) and for building resilience within and beyond Woolworths by creating important links between different levels in the socio-ecological system. In the second part of the paper we identify institutional and organizational drivers that account for Woolworths' strategy choices. Our findings suggest that Woolworths engages in water management beyond its internal operations in part because it operates in an area of limited statehood (Börzel and Risse, 2010) . However, our analysis also shows that Woolworths' branding around the notion of sustainability and its related public commitments; its direct and long-term relationship with suppliers; its evidence-based management approach; and its investments into stakeholder relations are organizational drivers and capacities that have played a key role in the company's climate change adaptation approach and in its engagement in water management.
Introduction
This chapter investigates strategies employed by business actors to adapt to climate change in emerging economies. More specifically we attempt to explain how and why a business organization contributes to efforts to adapt to climate change in countries where the state is not always able or willing to fulfill its traditional governance functions (e.g. the provision of public goods) and struggles to effectively respond to the uncertainties and complexity of climate change. Given current concern about the socio-economic and environmental problems climate change may bring to South Africa and emerging economies in other regions, the contributions that business can make to climate change adaptation are an increasingly important area of investigation.
Business organisations can contribute by addressing risk areas within and beyond their operational boundaries. Yet how companies respond is closely linked to why they act. In the introduction of this book we highlighted that a company's characteristics and strategic orientation influence how it responds to institutional pressures and drivers. In order to reveal the influence and interactions of the institutional and organizational drivers that determine a company's response to the climate change challenge in an emerging economy we decided to undertake an exploratory case study on one of the environmental leaders from the retail sector. 1 We use a case study of the South African retailer Woolworths to provide new insights into the interplay between an organization's strategic choices and its institutional context. 2 Woolworths was established as a family business by Max Sonnenberg in 1931. Since the opening of its first store in Cape Town, it has become one of South Africa's most successful retailers, with over 400 stores throughout the country, and has started to expand into Africa and the Middle East (Luiz et al., 2011) . The company focuses mainly on food, clothing and household goods. It holds a market share of about 30% in fresh produce.
3 Its target clientele are predominately medium and high income customers who want quality assurance and tend to be environmentally conscious (De Jager, 2009 ). Woolworths has built its brand differentiations on sustainability, high quality, consumer trust and innovation (Luiz et al., 2011) . The focus on sustainability as a market differentiation has been very successful, as it ensures the trust and loyalty of its supplier and consumer and has won the company international recognition (interview, J. Smith, Sustainability Manager, Woolworths, 4 August 2011) . 4 Woolworths' climate change adaptation is characterized in this study by its proactive engagement in water management and governance. 5 We look at what Woolworths has done to ensure sustainable water supply now and in the future, and we consider the implications of their approach to managing water resources at the catchment and sub-catchment (farm) level. Our initial interest in Woolworths was triggered by the observation that the retailer has undertaking much more far-reaching measures then for example its main competitor Pick n Pay. Like Woolworths, Pick n Pay has identified climate change and poor quality and scarcity of water as risk factors (interview, A Nel, Senior Manager: Sustainable Development, Pick n Pay, 20 September 2011). However, Pick n Pay's measures for addressing these risks are still confined to its operations and no clear targets for reducing the company's water consumption are set out in its sustainability strategy (Pick n Pay (2011); interview, A Nel, 20 September 2011) . 6 This presented an interesting puzzle as both companies operate in the same institutional context and use the notion of sustainability for their market differentiation and competitive advantage.
For our analysis of Woolworths we incorporate insights from the literature of various fields: business and management, governance 7 , and climate change adaptation. Whereas the business and management literature provide important guidance with regard to identifying institutional and organizational drivers that motivate companies to engage in climate governance, concepts such as polycentric governance and areas of limited statehood within the governance literature allow for a more holistic discussion on contemporary governance challenges. Finally, the climate change literature assists us in understanding the 1 Woolworths is the only South African retailer and one of only five South African companies to be listed on the Dow Jones Sustainability Index (DJSI). Woolworths was also one of only three companies in Africa and the only retailer to be named as one of the 16 sustainability champions of the developing world in a report issued by the World Economic Forum and the Boston Consulting Group (Woolworths Holding, 2011b) . 2 Although Woolworths is involved in both kinds of response to climate change, adaptation and mitigation, this study covers only adaptation. 3 This 30% is without taking into account South Africa's large informal fresh produce market. 4 The company received the -International Responsible Retailer of the Year‖ award from the World Retail Congress in 2008 and 2010. (Hamann et al., forthcoming) 5 Water management is here referred to ‗analyzing and monitoring, developing and implementing measures to keep the state of a water resource within desirable bounds' and water governance encompasses ‗the different actors and networks that help formulate and implement environmental policy' (Pahl-Wostl, 2007) . 6 Our first findings indicate that Woolworths is several steps ahead of its competitor with regard not only to water management but also to understanding what sustainability means in a fast-changing world where environmental, social and economic processes are interlinked in complex and non-linear ways. At the time of our study, we found that Woolworths had taken a more scientific approach to identifying and quantifying risks and investigating the underlying causes of those risks through iterative learning processes involving employees and stakeholders. 7 We combine here conceptual understandings from political science and from the natural resource management literature.
adaptation process itself and highlights some of the capacities (such as learning) that are required for effective adaptation.
We approach the how question by investigating Woolworths' various water resource management measures, exploring their scope and scale using the climate change adaptation typology described in the introduction to this book. We pay special attention to the company's ‗Farming for the Future' (FfF) program, an ‗environmental innovation' (Kemp and Pearson, 2007) that allows for system transformation (i.e. changes in relations and practices) and for building resilience within and beyond Woolworths by creating important links between different levels in the socio-ecological system.
We look for answers to the why question by considering the challenge of water governance in South Africa. Applying the concept of limited statehood (Börzel and Risse, 2010) to our empirical evidence, we suggest that it is the state's inability to deal with the problem of degrading water quality that has motivated Woolworths to engage actively in water resource management. Yet this still leaves it open to question why Woolworths has chosen this particular adaptation approach, and why it is expanding its sphere of influence beyond the firm level (i.e. its involvement at sub-catchment level). We investigate this issue by looking at Woolworths' partnership with the nature conservation agency World Wildlife Fund in South Africa (WWF); and by examining its corporate culture (i.e. the formal and informal institutions 8 that govern its decisions about how to adapt to climate change) and the way the company engages with other stakeholders.
Our case study is based on semi-structured interviews with representatives from Woolworths, WWF , Pick n Pay and various experts in the field, and document analysis (e.g. Woolworths Holdings 2007b , 2008 , 2011 Pick n Pay, 2011) . In addition, we had access to interviews conducted in previous studies (Hamann et al., 2011) .
We start our discussion of Woolworths' adaptation strategy and how and why the company is adapting to climate change by providing some background on water governance in South Africa. We then outline Woolworths adaptation strategy by examining the nature of Woolworths' engagement in water management and show how the selected water management measures correspond to three idealist adaptation types, which in turn allows us to capture the scale and scope of Woolworths adaptation strategy. In the second part of the paper we identify institutional and organizational drivers that account for Woolworths' strategy choices. The chapter concludes by returning to the discussion on water management and climate governance, situating Woolworths' adaptation strategy in the larger context. In the case of Woolworths, climate change adaptation means changes not only in behavior and practice, but also in relations with other actors and to the socio-ecological system. The business sector has long been perceived as seeing itself as detached from environmental and social systems, but now, with the increasing risks that climate change presents, there is growing awareness that business is part of the socioecological system in which it is embedded. 9 Our investigation into Woolworths' adaptation strategy suggests that Woolworths has recognized that growing a profitable business under these circumstances might best be achieved by helping to address existing environmental and societal challenges while at the same time creating new business opportunities and market based solutions.
Water management and governance in South Africa as an area of limited statehood
South Africa is already a water-stressed country faced with environmental degradation, demographic pressures, large pockets of poverty, changing climate conditions and increased climate variability.
10 It thus requires a new approach to managing its water resources. While South African progressive water legislation (RSA 1998; DWA 2004 ) strongly supports the move toward cooperative and integrated governance and stakeholder participation, the resources and skills needed to engage the multiplicity of stakeholders and facilitate communication and joint decision making are still lacking.
11 The current water governance system is therefore highly fragmented and the government has limited capacity to coordinate the stakeholders who operate in the water sector and to protect South Africa's water resources. A consequence of this fragmented institutional landscape is that degrading water quality has become a significant problem in most of South Africa's catchment areas. Pollution due to inadequate municipal waste water treatment plants, poor sanitation in informal settlements and unregulated discharge from industry and agriculture, and the infestation of alien invasive vegetation in the riparian zones, are serious threats to South Africa's water security . . 12 Water governance in South Africa can therefore be best described as an area of limited statehood (Börzel and Risse, 2010). 13 In the absence of a effective central authority (i.e. the state) strengthened polycentric governance at the catchment level is required for dealing with collective action problems 14 such as water management under conditions of climate change (Pahl-Wostl et al., forthcoming; Huitema et al., 2009) . The term ‗polycentricity' (Ostrom et al., 1961) refers to ‗many centres of decision making that are formally independent of each other […] to the extent that they take each other into account in competitive relationships, enter into various contractual and cooperative undertakings or have recourse to central mechanisms to resolve conflicts' (Ostrom, 2010:552) . The advantage of effective polycentric systems is that they are able to balance bottom-up and top-down processes and establish cooperative links between the different centres of decision making and thus ‗tend to enhance innovation learning, adaptation, trustworthiness, levels of cooperation… and the achievement of more effective, equitable, and sustainable outcomes at multiple scales' (Ostrom, 2010:552) . Among others, Cash et al. (2006) and Knieper et al. (2010) have pointed out that so called boundary organisations i.e. actors that take -an intermediate role between different arenas, levels or scales [facilitating] the coproduction of knowledge‖ (Cash et al., 2006:8) are vital in facilitating this kind of polycentric natural resource governance. Our study investigated whether Woolworths' approach might be a good example of an attempt to achieve this type of governance. 10 The IPCC's global climate model predicts that the eastern and central regions of South Africa will become wetter and the western and southern regions drier and hotter (Stuart-Hill and Schulze, 2010) . The predicted changes in rainfall seasonality and variability and the rise in temperature will alter the hydrological systems that determine the availability of water in South Africa (Schulze, 2005) . 11 South Africa is internationally renown for its progressive water legislation. The National Water Act (1998) and the National Water Resources Strategy (2004) are based on integrated water resources management principles and call for integrated stakeholder participation, management at the catchment level and consideration of ecosystem functioning. Yet until now the implementation of the legislation has been slow and patchy. Of the 19 Catchment Management Agencies that should have been established, only two are currently operational. The slow progress is to a large extent linked to the lack of capacity (e.g. skills) and resources in the Department of Water Affairs. 12 Poor water quality is a concern because of the health issues, the cost and availability of drinking water and the negative effects on aquatic ecosystems. It also is a serious threat to the South African agricultural sector, which depends on good water quality to meet food safety standards in the export markets. 13 The concept areas of limited statehood refers to situations (geographical or sectoral) where the state cannot enforce rules or control the means of violence (Börzel and Risse, 2010) . 14 Collective action problem have been associated with common pool and open access resources where individual actions will only lead to suboptimal outcomes as the such problems require the collaboration of all actors involved.
Woolworths' engagement in water management at the catchment and sub-catchment level
In this section we describe various measures that Woolworths has taken to contribute to sustainable water supply under current environmental conditions and future climatic changes. We chose to focus on water for two reasons. Firstly, Woolworths has a large water footprint in its supply chain, particularly in the agricultural sector. Controlling one third of the national formal fresh produce market, it receives 95% of its produce from South Africa. The company has therefore recognized that water will be one of its major risk areas under conditions of climate change (interview, J. Smith, 4 August 2011). Secondly, given that the company has already implemented specific measures for addressing water as a risk area, the focus on water is appropriate for illustrating the company's climate change adaptation strategy.
We next look at some empirical evidence of intentionality behind Woolworths' climate change adaptation strategy, and then classify its measures according to the climate change adaptation typology proposed in the opening chapter. This typology allows us to link the different measures to three idealized adaptation types: coping, substantial adjustments and system transformation. It also provides a good indication of the scope and scale of Woolworths' adaptation strategy. An emerging argument is that each adaptation type requires different sets of capacities.
Woolworths' water management measures
Woolworths has adopted a variety of measures at different levels: in its operations (the company level), its supply chain (the farm or sub-catchment level), and its activities beyond its supply chain (the greater catchment area). See Table 1 for an overview of some of these activities. Please note that these measures are only for illustrative purposes and do not present a complete list of all measures. 
Operations
At this level, Woolworths focuses on water conservation and monitoring, and staff education.
 In-store water-use monitoring: Woolworths has introduced pulse meters in all its stores to monitor the water consumption in its operation on a consistent basis.
 Water efficiency measures: These include, among others, rainwater harvesting (e.g. for toilet use) and grey water recycling in some of its new stores (referred to as ‗green buildings'), utilizing a groundwater spring at the headquarters for toilets, carwash and air conditioning units and considering specific criteria for water and waste water when purchasing new real estate.
 Staff education:
This includes training for buyers and technologists from the food business unit as well as awareness raising through store campaigns and via talks by guest speakers and training sessions for new employees.
Supply chain
Woolworths' ‗Farming for the Future' (FfF) program is a scientific model measuring all aspects of environmental sustainability continuously and on a scientific basis. The FfF program was developed by Woolworths in collaboration with external scientists (Enviroscientific) to foster and verify, amongst others, sustainable land and water management practices on its supplier farms 15 . Annual farm and pack house/processing facility audits identifies and prioritize risk areas at the farm level, explores their causes with the farmer and, in discussion with the farmer, makes recommendations for improving or changing existing practices based on priority. 16 Woolworths pays for the audit but the farmer has to cover the cost of the measures to be implemented. Yet FfF is more than just a scientifically based consultative audit, it is a dynamic and interactive model that measures eight key components 17 of which the majority has an impact, directly or indirectly, on water use and quality and incorporates the knowledge gained from previous audits. It also takes the farm's context into consideration (its geographic and climatic area, the type of crop farmed, and so on) and can consequently detect diverse and newly emerging risks.
The main reason for creating FfF was Woolworths' growing concern about how to ensure future sustainable supply of fresh produce. The company's technologists noticed that, despite technological and scientific advances in the agriculture sector in recent years, yield and quality on their supplier farms had declined. At the same time, the company was growing quite substantially and thus requiring a larger supplier base (interview, K. Pienaar, former Woolworths Food technologist, 6 January 2012).
The aim of FfF is to develop an alternative agricultural system, appropriate for the environmental conditions on South African farms, that uses soil health as its foundation.
18 It is based on the understanding that, in the context of rising demand, existing environmental pressures and projected climatic changes, good quality produce is not achievable without good soil and water management, i.e. preserving the environmental integrity of the farming units. The model emphasizes water management in particular because sustainable land management practices depend on sustainable water management. The risk assessments on the farms have shown that most farmers tend to over-irrigate and do not manage waste water properly. It is not that they intentionally pollute the river, draw more water than they need or violate existing legislation; rather, that they are often not aware of the various, sometimes not obvious, ways their practices damage the water resources (rivers and groundwater) on which they depend.
15 In addition to the supplier farms the audit is also conducted at pack houses and processing plants (Interview, L. van Schoor, Enviroscientific, 7 March 2012) . 16 The audit is conducted by the environmental consultancy Enviroscientific on behalf of Woolworths. Each audit involves 4-5 scientists with different areas of professional expertise. Enviroscientific has gained its credibility through its scientific approach (all auditors are also registered professional scientists) and by remaining an independent organization. The company has also played a major role in the development of the Scheme for Integrated Production of Wine for the South African wine industry (IPW) and the company is also the scientific audit body for this program (interview, L. van Schoor, 7 March 2012). 17 These eight main components are soil management, irrigation water management, environmental legal requirements, biodiversity management, waste & waste water management, cooling and energy use and carbon footprint, pest and plant management (all have measurable sub-categories) as well as a self audit by the farmer (interview, L van Schoor, 7 March 2012) . 18 Most of these farms are confronted with significant water insecurity not only because of degrading water quality and projected climatic changes but also because of water reallocation policies and land reform. Pre-1994 water rights were linked to land rights and since only the white minority was allowed to own land most South African citizens were denied equal access to water. Furthermore, the conventional agriculture that is practiced by most commercial farmers (except organic farmers) has been focusing on increasing yield with little consideration of ecological processes. As a consequence of over-fertilization and other unsustainable land and water management practices, soils have become depleted of their nutrients and the quality and quantity of the produce have declined.
Since its inception in 2009, 19 FfF has already had a measurable effect at farm level. According to the annual audits and external reviews, farmers have reduced the use of fertilizers and pesticides and are using more efficient, scientific methods of irrigation and management of waste water. 20 This has reduced not only the impact that farms have on the environment but also the farmers' input costs (for water, fertilizers and electricity). These reductions in input costs, together with the improvement in the quality of their crops, have been an important selling point to the farmers. Rather than seeing FfF as a policing system or a checklist of superficial requirements 21 (as it is often the case with international certification scheme such as GlobalGAP 22 ), interviewees suggest that they value the expert advice provided by the consultants and the Woolworths technologists.
23 Woolworths (2012) has made a public commitment that by 2012 all fresh produce suppliers will be part of the FfF program. In 2011 and 2012, the model is being expanded into horticulture, wine and diary, with the intent that by 2015 50% of the entire food business will be transformed.
Beyond the supply chain
Here Woolworths is engaged in two areas of activity, alien clearing (as part of WWF's Water Balance Program), and consumer education.
Alien clearing: Alien invasive vegetation poses a threat to existing and future water supply because it consumes a huge amount of water and displaces indigenous vegetation crucial for the functioning of the water cycle in the catchment areas. To improve the environmental status of South Africa's priority catchment areas, WWF created its Water Balance Program to address the problem of alien invasive vegetation. Woolworths was the first retailer in South Africa to join it. The program involves municipalities, corporations and the public works program Working for Water. It is more than just a mechanism through which businesses can sponsor alien clearing activities. On the corporate side it helps businesses become water stewards by reducing their demands on the water resources and by increasing the supply in the overall system (i.e. the catchment area). WWF plays a coordinating role, and the alien clearing is done by the municipalities and Working for Water, financed by the businesses that participate in the program. This is often a business's introduction to the catchment level and engaging in the program helps it understand how the catchment functions and how this relates to their own activities. The program entails two kinds of management: demand management, where a business voluntarily monitors and reduces the use of water in its operations, by improved processing, and supply side management, where a business sponsors of alien clearing in priority catchment areas (interview, R. February and H. Gordon, WWF SA, Water Balance Program Managers, 3 May 2011). 19 The model was launched in 2009 after three years of development based on scientific knowledge coming from Woolworths in-house technologists, the environmental consultancy Enviroscientific and biodiversity experts. Farmers were actively involved in the design of the model from the beginning. For example, Enviroscientific worked for an entire year with 40 supplier farmers (interview, K. Pienaar, 6 January 2012). 20 According the Enviroscientific and the audit reports water use savings (irrigation) and water quality improvements (reducing fertilizers) have so far been the biggest saving (interview, L. van Schoor, 7 March 2012). 21 These requirements are often without an adequate scientific foundation and do not necessarily assist in the move towards sustainable land and water management practices (see e.g. Fuchs et al., 2009) . 22 GlobalGAP stands for the Global Partnership for Good Agriculture Practice it is a certification scheme that was initiated by group of European retailers in response to growing concerns of their consumers about food safety, animal welfare and environmental impacts of their food (Fuchs et al., 2009) . 23 Only one out of an estimated 140 suppliers has to date resisted implementing the FfF program (interview, J. Smith, 4 August 2011) and there is great enthusiasm for the training workshops provided by Woolworths and the auditor (interview, L. van Schoor, 7 March 2012). Of significance is also that the farmers are not measured against each other but on their individual progress (interview, L. van Schoor, 7 March 2012).
Consumer education: Woolworths attempts to educate the public through special campaigns in their stores, for example by selling reusable shopping bags carrying educational information, and via their magazine Taste, which describes Woolworths' water saving activities and provides tips on how to reduce domestic water consumption. 
The adaptation process: Finding empirical evidence of intentionality
A question to ask when looking at Woolworths' water management strategies is whether those actions are perhaps just simply adjustments to existing environmental changes, such as dealing with the problem of degrading water quality. In the introduction to this book, ‗climate change adaptation' is defined as ‗changes in socio-ecological systems in response to actual or expected impacts of climate change in the context of interacting non-climatic changes' (Moser and Ekstrom, 2010:1) . To fit this definition, strategies must include consideration of climatic stimuli and information. This is complicated by the fact that the same strategies may be initiated by non-climatic changes (such as degrading water quality) (Adger et al., 2009) .
Distinguishing between adaptation to existing environmental change and adaptation to future climatic changes is therefore not easy (see for example Berkhout, 2011) . Many measures may be intended to address existing environmental change and at the same time prepare for projected climate change impacts. That said, evidence of climate change adaptation can often be found in the adaptation process itself. We explained in the introductory chapter that the process of adaptation (whether to environmental change or climate change) can be divided into three phases: Phase 1, recognizing and interpreting information of climatic information; Phase 2, considering possible responses; and Phase 3, implementing the selected adaptation options (Moser and Ekstrom, 2010) . To establish whether Woolworths' adaptation measures do indeed qualify as climate change adaptation we looked for further evidence in these three phases.
Phase 1: Recognizing and interpreting information
Our interview data suggests that Woolworths was aware of climate change and used the information to frame and understand the problem of water insecurity. For example, a Woolworths' employee said he had asked a regional research institute to help him identify the most climate-sensitive catchment areas in South Africa (interview, T McLaughlin, Woolworths Manager, good food journey, 13 April 2011; Woolworths (2011a)), and the company's sustainability manager made it clear that the information had been disseminated within Woolworths when he said: ‗Water quality and scarcity are of great concern to us and for our assurance of future supply -we know that climate change will have negative impacts on water resources, especially in the Western Cape' (interview, J Smith, 4 August 2011).
25
These remarks and the growing interest in the topic suggest that key decision makers in Woolworths see climate change not just as an abstract global problem but realize that climate change will have significant implications for the company's operations and productivity. To gain more expertise on climate change and its implications for the company, Woolworths representatives, for example, have attended local, regional, sectoral and international platforms, such as the Berg 25 The GBJ report 2011 also identified water scarcity as one of its key sustainability risk areas. 26 Given the time constraints for this study we were not able to establish how far and in what ways the knowledge gained from attending these events has been disseminated within the company.
Phase 2: Considering possible responses
In his analysis of climate change adaptation by organizations, Berghout (2011: 96) points out that -often a wide range of alternative responses are available, not all of which are actively considered.‖ These can range from inaction, shifting to known alternative practices and technologies all the way to organizational innovation or strategic re-organization of core practices. The outlook that climate change could produce a novel situation for which we do not have a frame of reference (i.e. lessons from previous experiences may not be applicable) alludes that anticipatory adaptation measures should include innovative and explorative responses. In other words, actors who are genuinely trying to prepare for such a situation would presumably engage in exploration, experimentation, iterative learning and innovation rather than just considering existing options. That Woolworths is doing so is probably best exemplified by the FfF program. Its development process required much experimentation without knowing what the outcomes might be.
Phase 3: Implementing the selected adaptation options Moser and Ekstrom (2010) state that a important part of the implementation phase is monitoring and evaluation as this fosters the institutional and social learning that is vital for dealing with complex problems and uncertainties. Woolworths has established a comprehensive tracking system for measuring the performance of its business units and initiatives and can therefore easily track the success of its water management strategies. In the case of the FfF program, the dialogic relationship between farmers, technologists and the auditor complements the quantitative performance assessment. This institutionalized mechanism of monitoring and evaluation makes it possible for the company to detect problems speedily, adjust measures to changing conditions and incorporate lessons learned. Providing evidence of cost savings via the measurement system has also facilitated the buy-in from shareholders and Woolworths' financial department into rather substantial investments such as FfF (interview, S. Susman, chair of the board of directors , 26 January 2012). By and large, the data gathered from our interviews and observations suggests that climate change adaptation is considered seriously in many of Woolworths' decision-making processes.
Using the adaptation typology to conceptualize Woolworths' adaptation spectrum
After listing the water management measures and examining the intentionality behind Woolworths' climate change adaptation we now apply the adaptation typology so that we can describe the company's adaptation spectrum. 27 We correlate the measures listed above with the three ideal adaptation types: coping, substantial adjustments and system transformation. This allows us to capture the scope and scale of adaptation that the measures may achieve and to show how each adaptation type necessitates different set of capacities and resources (see Figure 1 ). Woolworths' water saving, alien clearing and customer education can easily be defined as ‗no-regret' measures, with the first leading to immediate cost savings and the second two contributing to corporate social responsibility. Business organisations now quite commonly use strategies of this kind, as they can be easily integrated into existing routines and practices and if necessary reversed. Whether these measures are simply coping -defined here as measures that can be adjusted to existing routines and practices in order to reduce immediate impacts -or whether they trigger more substantial adjustments -exemplified by the development of new products or processes with the aim to reduce direct risks -depends on the motivation (short term vs long term planning) and levels of investments behind the measures. We found that Woolworths' supply chain and beyond supply chain measures are part of a larger water management strategy (in the making) characterized by long-term commitments, monitoring direct and indirect water use and introducing new products and processes. The company's in-store measures, such as water use reduction and staff education, have made its employees more aware of the value of water as a resource to be preserved. However, they are currently too limited in scope and scale to trigger significant changes in the company's practices and relations (i.e. system transformation).
‗Farming for the Future', on the other hand, is a novel strategy in the retail sector that may be best described as an ‗environmental innovation' that allows for system transformation and for building resilience within and beyond Woolworths. The term ‗environmental innovation' has its origin in the business literature and refers to ‗a product, production process, service or management or business method that is novel to the organization (developing or adopting it) and which results, throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of resource use (including energy use) compared to relevant alternatives' (Kemp and Pearson, 2007:7) . It is a response to an environmental problem that requires a solution. In this chapter we use it to refer to not only technological but also organizational and relational changes. The FfF program is Woolworths' response to the growing problems of water insecurity and soil infertility. It has brought about changes in practices and relations (i.e. system transformation) in the following ways:
 It has given Woolworths a new way to engage in water resource management and governance.
Instead of taking the traditional approach used by business of passing externalities on to the public, focusing exclusively on its own operations or opting for international certification schemes (Porter and Kramer 2011, Fuchs et al., 2009 ), Woolworths has extended its influence and activities into the supply chain, at the level of the farmer.
 It has changed relations in the supply chain. The annual audit and associated training allow for better knowledge transfer and skills development between Woolworths technologists, farmers and the auditing consultancy Enviroscientific. Using the program, Woolworths can speedily detect existing and emerging problems along the supply chain and develop innovative solutions by incorporating scientific and experimental knowledge.
 The regular communication and information exchange between technologists, farmers and the consultancy has fostered a shared learning process and experimentation which in turn helps to improve the FfF program as a risk assessment, risk prioritization and problem solving tool.
 The audit, of which one important component is the compliance with environmental legal requirements, also exerts pressure on the farmers to be aware of, and comply with, legislation that relates to their land and water management practice (e.g. registration of boreholes and end-use and management of wastewater discharge, water abstraction licenses, removal of alien vegetation, etc.) In this way the audit acts as an effective mechanism in the enforcement of existing state regulations.
 Finally, the program has shifted the way both farmers and Woolworths think about productivity. For example, the capacity building at farm level has given farmers a more scientific view of the way productivity is directly linked to the environmental integrity of their land and water resources. The Woolworths food technologists, who previously focused mainly on food hygiene and safety, are now also emphasizing sustainable land and water management practices, i.e. they have a better understanding of the sources of the products that Woolworths is selling and how to manage those sources.
To summarize, FfF as an environmental innovation is addressing an environmental problem by creating new and different links between various levels, enabling Woolworths to interact in new ways with its supply chain and consequently in the catchment areas where it operates. This investment in relational capital has built resilience within Woolworths (e.g. the ability to detect risks and develop in-house expertise to deal with them) and beyond Woolworths (e.g. building the capacity of supplier farmers through skills development and contributing to law enforcement by alerting farmers to their legal obligations regarding environmental protection).
Our analysis above shows that the various water management strategies can be linked to different adaptation types. Figure 2 shows that Woolworths has a fairly broad adaptation spectrum.
Figure 2: Woolworths' adaptation spectrum in the water sector
Our discussion also indicates that each adaptation type requires a different set of capacities. In order to move up the continuum of adaptation types (associated with broader scope and scale), it is necessary not only to acquire technical skills and financial resources and becoming aware of risks, but also to question existing practices and the underlying assumptions and values on which these practices are based. To illustrate this further it might be helpful to link the different adaptation types and the learning processes that facilitate them to the concepts of double (Argyris and Schön, 1978) and triple (Hargrove, 2002) loop learning. 28 Single loop learning implies improving strategies and routines without questioning their underlying assumptions, whereas double loop learning involves examining assumptions (e.g. cause-effect relationships), and triple loop learning revolves around reconsidering underlying values, beliefs and world views. Coping is mostly single loop learning, as it only involves making incremental changes to achieve predefined management goals, without questioning underlying assumptions. Here the goal is for example to reduce Woolworths' existing water consumption by 30% which might be achieved via water saving devices. Substantial adjustments, on the other hand, spring from reflecting on how the problem is framed and whether the goal is appropriate, and leads to innovative approaches and new roles, processes and institutions. This involves a process of reflecting on what implication water as a risk factor has for the retailer. Utilizing alternative water sources (e.g. grey water recycling and tapping into an underground spring at the head quarter) and purchasing new real estate if it meets specific criteria for effective water and waste water management are more likely to result from double loop learning. System transformation is achieved by examining assumptions about the nature of the system to be managed. The consequences of such higher learning processes are that new boundaries are set and new actor networks established, leading to a re-definition of underlying values and norms (see for example Pahl-Wostl, 2009; Huntjens e al., 2011) . 29 It seems that FfF, with its specific focus at the farm level, was only possible because the 28 Of importance for our analysis is that each learning type will lead to different problem definitions and problem solving when confronted with a complex issue such as climate change or water governance. 29 Empirical evidence from the water governance literature seems to indicate that higher processes of learning (such as double and triple loop learning) rely on informal learning processes as they require to inclusion of different company questioned the very foundation of water security and their need to intervene at system level. 30 In turn, FfF led to new relations and boundaries as well as to genuinely questioning ‗why are we doing what we are doing and how it can it be changed' (interview, K. Pienaar, 6 May 2011).
Institutional drivers and organizational drivers that shape Woolworth's adaptation spectrum
In Section 3 we examined the nature of Woolworths' engagement in water management and showed how the various measures correspond to different adaptation types, which in turn seem to be facilitated by different learning levels. We found that the different adaptation types necessitate different capacities, with substantial adjustments and system transformation requiring capacities that in particular foster learning, flexibility and innovation. In Section 4 we now look at why Woolworths has such a extensive adaptation spectrum; in other words, why the company chose to engage in water management beyond its internal operations and what factors enabled it to do so. In this context we focus specifically on institutional drivers and organizational drivers and capacities 31 that determine the company's response to the climate change. One of our emerging findings is that it is Woolworths' relational capacities 32 in particular that allowed it to extend its involvement in this way.
Institutional drivers: pressures and incentives
The business (e.g Hall, 2000) and governance literature (Jones and Levy, 2007) alike have pointed out that state regulations can be compelling incentives for companies to contribute to environmental governance by either reducing their environmental impacts or by participating in the provision of public goods (Ruggie, 2004 , Wolf et al., 2007 . In fear of legally binding regulations, companies will often selfregulate because this allows them greater flexibility in how and to what extent they contribute to environmental governance (see Börzel and Risse, 2010; Börzel et al., 2010) . In South Africa, however, a emerging economy with many social and environmental problems, state capacity to enforce regulations is limited. The issue of degrading water quality in South African catchment areas exemplifies the state's inability to deal effectively with the pressures that threaten South Africa's water resources. Currently the state cannot regulate and coordinate actions either through hierarchical governance or through a nonhierarchical mode involving both state and non-state actors.
It therefore does not seem likely that Woolworths' engagement in climate change adaptation is due to fear of the enforcement of existing or future legislation. So we need to ask why this company, a profit maximizing private actor providing private goods, would want to invest in the management of water outside its operational boundaries and without immediate short-term benefits. A strand of the literature dealing with governance in countries where the state is quite weak may provide some useful answers. 33 In knowledge sources. But these must be linked and be able to influence formal learning processes which determine decision making processes (Schlüter et al., 2010) . 30 According to J. Smith the catchment level has become of importance to Woolworths mainly to ensure long term water quality and supply. (interview, J Smith, 4 August 2011) 31 We refer here to factors that motivate the company to do certain things as drivers, whereas capacities refer to characteristics of the company that allow the company to implement its response. Yet the distinction between the two is quite blurry as a driver can also be a capacity. For example Woolworths' relationship with suppliers can be seen as a driver, because it provided a rationale to ensure long-term productivity on these farms. Yet it is also a capacity , because without this relationship, the company could not have implemented the FfF programme feasibly. 32 For a more detailed discussion on Woolworths relational approach and capacities, in particular with regard to sustainability innovation see Hamann et al. (forthcoming) . 33 See also Börzel et al., (2010) who developed a series of hypotheses on when companies in emerging economies are likely to engage in self-regulation that goes beyond public regulation or to pressurize governments to establish stricter public regulations. Factors motivating for such kind of business behavior are not necessarily existing state regulation but economic incentives (e.g. enhancing the market value of the company's products or increasing competitive advantage and limiting market entry to foreign competitors) and reputational costs. Börzel and Risse (2010) point to evidence from developing countries showing that in areas (geographical or sectoral) where the state cannot enforce rules or control the means of violence, which they call ‗areas of limited statehood', business organizations are still voluntarily contributing to the provision of public goods. 34 They identify four alternatives to the threat of direct state intervention: the risk of anarchy, the involvement of external actors, normative structures in which markets are embedded, and local community norms.
Governance without a state: Can it work?
The ‗risk of anarchy' (i.e. the lack of governance and consequently the lack of provision of public goods) and the leverage of social norms (exemplified here through consumer pressure) are relevant to our discussion on institutional drivers that motivated Woolworths' engagement. With regard to the ‗risk of anarchy' Börzel and Risse have the following to say:
If the state is not capable of adopting and enforcing collectively binding decisions, companies … face the danger of entirely absent governance. If the pursuit of their individual profits depends on the provision of certain common goods and collectively binding rules to produce them, and the state is not capable of or is unwilling to provide these goods, companies have a major incentive to step in and provide governance in areas of limited statehood. (2010:121) Woolworths is quite aware that the government will not be able to manage the looming water crisis on its own, nor does it expect that the state will engage in meaningful ways with the various actors involved in the water sector in the near future. A passive ‗wait and see' approach is therefore not an option. Justin Smith explains Woolworths' position thus: ‗Business leadership for sustainability requires not waiting for the government to make changes, but rather going forward -government will catch up' (email interview, J. Smith, 23 December 2011). Lack of confidence in the state may also to some extent explain Woolworths' willingness to step outside its traditional boundaries and make innovative contributions to water governance while at the same time reducing its own risks. In countries with strong statehood, a retailer with a profile similar to Woolworths' (e.g. Marks &Spencer in the UK) would probably not want to contribute to water governance that goes beyond its operations because it would expect the state to deliver the public good (personal communication, C. Pahl-Wostl, Institute of Environmental Systems Research, University of Osnabrück, Germany, 21 November, 2011). Looking at the emergence of the FfF program from this perspective, we can argue that the state's failure to enforce water regulations may have enhanced Woolworths' willingness of risk taking, experimentation and investment beyond its operations.
Environmental and human rights norms are of importance not only to public actors or NGOs but also to customers (see Hall, 2000) , especially those medium and high income customers who care about the environmental and social implications of the products they buy and the brands they support. As a very visible brand serving a high income, environmentally and socially conscious consumer base, Woolworths has always found it important to engage proactively with environmental and social issues that may matter to its customers (interview, S. Susman, 26 January 2012). ‗We don't want to find ourselves in a situation where our customers turn to Woolworths asking and what is Woolworths doing to address the water issue and we don't have a satisfactory answer for them' (interview, T McLaughlin, 13 April 2011). Our findings seem to support the argument that, together with the ‗risk of anarchy', existing normative structures have been decisive drivers of Woolworths' engagement in water governance at the subcatchment level.
Organizational drivers and capacities

Strategic partnership with WWF SA
We cannot understand Woolworths' proactive stand on climate change and water management without looking at the company's collaborative partnership with the conservation organization WWF SA.
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According to the Woolworths employees we interviewed, the trusting partnership which has evolved over the years has been very beneficial for the company, helping managers to better understand the emerging risk landscape in which the company operates. WWF's expertise on climate change, biodiversity and water management has been of particular value for Woolworths as it has helped to reveal hidden risks in its supply chain. Furthermore, WWF's endorsement of initiatives such as FfF improves Woolworths' reputation. In turn, WWF's collaborates and shares knowledge with Woolworths because it knows that that big retailers are in a powerful position in food and other value chains, with influence over their suppliers and consumers.
Besides Woolworths' participation in WWF's Water Balance Program and the knowledge sharing between the two in the FfF program, the partnership has taken many forms that have led to the development of formal and informal interaction routines that facilitate mutual learning. 36 This has led to a shared understanding of water insecurity and how to address the problem, as the following statement by a WWF employee shows:
The water challenge can only be addressed through collaboration, because we are sharing the risks. There are actions that each actor can undertake on his own but there are also actions that require the collaboration of others. One can think of individual action from a short-term perspective -that is, you improve your in-house water demand and supply strategy -but collaboration is needed for the long term. Looking at Woolworths' water management measures, we found that the company was ‗getting its own house in order' but at the same time engaging in collaborative projects with other stakeholders. Nevertheless, a better understanding of the risk landscape and how to align economic growth with environmental integrity is not enough to persuade a company to make major changes in its core business practices. This is particularly true for the FfF program, an environmental innovation that requires considerable risk taking and investment and whose outcome, though beneficial for the overall water governance of the catchment area, may not translate into immediate economic benefits for the company. To understand how Woolworth's adaptation approach was able to materialize we had to look at the company's corporate culture. 35 Woolworths has engaged in both contractual and informal alliances with experts such as the CSIR (Council for Scientific and Industrial Research), he Graduate School of Business and ENGO at the University of Cape Town, the environmental consultancy Enviroscientific, the consultancy Pegasus and the GIZ (Agency for International Cooperation, Gesellschaft fuer Internationale Zusammenarbeit, formerly GTZ, German Technical Cooperation) on issues of climate change and water management. We focus here on the partnership with WWF SA as it best illustrates the emphasis on mutual learning. 36 The relationship is built on personal trust between key individuals, transparency as well as reciprocity. The engagement between the two organizations started quite informal through personal connections and has become more formalized through FfF and the Water Balance Program.
Woolworths' 'good business journey' (GBJ): An evidence-based sustainability approach
Woolworths' approach to climate change adaptation must be examined in the context of its long-standing commitment to sustainability. 37 The company, which has built its brand on the concept of high quality at an affordable price, seeks to differentiate itself from other retailers by emphasizing that it is a brand that cares and that it ‗must always match the future expectations of [its] customers` (interview, S. Susman, 26 January 2012).38 In 2007 it institutionalized this commitment through the launch of its Good Business Journey, a five-year sustainability plan. The aim of the GBJ is to keep improving the company's sustainability performance in all of its business units and along the supply chain (Woolworths Holdings, 2008) . At the launch of GBJ Simon Susman, CEO of Woolworths, said the plan was ‗the result of a comprehensive and systematic review of the way Woolworths addresses the issue of sustainable growth within the context of the changing social and environmental needs of South Africa'. He went on to explain that it was ‗a five-year plan, changing the way [Woolworths does] business, and incorporating a series of challenging targets and commitments, centered on four key priorities: accelerating transformation, driving social development, enhancing our environmental focus, and addressing climate change'.
39 (Woolworths Holdings, 2007) .
Of the targets listed under the priority area ‗Environment', several have implications for Woolworths' commitments in the realm of water management. Three of these are direct targets:
 Reduce Woolworths' water consumption by 30%,  Enforce a strict code of conduct regarding … water management in the supply chain, and  Ensure that conventional produce farmers migrate to organic production or environmentally sensitive farming methods, and one is indirect:
 Continue the transformation to healthy eating and lifestyles through the ‗good food journey'.
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The water management measures discussed in Section 3 above form a integral part of the GBJ, as they are responses to these four targets.
The GBJ is more than just a business plan. It allows for the institutionalization of sustainability as a core value, not only by setting specific targets, but also by creating the necessary capacity to achieve these targets and using a sophisticated tracking system to monitor and evaluate progress towards these targets.
37 According to Simon Susman (interview, 26 January 2012) Woolworths' orientation towards sustainability started in the 1950s via its strong focus on good quality and value for money. Back then the company realized it needed to develop strong relationships with its suppliers to ensure good quality of its products. In the 1990s Woolworths developed its good food journey which basically meant to go back all the way to the source of the product. In this phase the importance of environmental sustainability became quite evident. The GBJ represents the latest phase of Woolworths' commitment toward sustainability and has the aim to consolidate and accelerate Woolworths sustainability efforts throughout the entire company. 38 Börzel et al (2010) state that companies like Woolworths which cater for high end markets and specialize in brand products (i.e. private brands) pursue sustainability efforts via strict self regulation to increase the market value of their products. 39 Currently the main targets listed under the company's priority area climate change are mitigation strategies (e.g. reduction in Co² emissions). Water management strategies fall mainly under the priority area Environment. 40 Besides reducing the salt and sugar in certain products, the ‗good food journey' is linked to the understanding that healthy food can only come from healthy soil and properly functioning water resources.
The system entails 200 indicators, each with a one-year and a five-year target, providing executive management with an accessible overview of how the company is performing relative to targets, in particular in thematic areas or specific business units (Hamann et al., forthcoming) . It provides a direct link between remuneration and measured performance against sustainability targets and makes it possible to evaluate the success (or failure) of specific sustainability initiatives (Hamann et al., forthcoming) . Woolworths' employees are encouraged to help achieve the GBJ objectives by offering suggestions and incorporating sustainability issues into their daily work routines.
The GBJ program has also facilitated knowledge creation by using scientific, experimental and quantitative knowledge sources. This helps Woolworths get a better understanding of its direct and indirect environmental impacts and to find innovative solutions that make business sense but also effectively address environmental problems. A compelling reason for Woolworths to embrace sustainability as a core value is not just consumer expectations but also the direct economic benefits the GBJ program can bring (e.g. cost savings, marketing and branding) and which the company can display with help of its comprehensive tracking system.
Leadership and champions within Woolworths
Neither the GBJ plan nor the FfF program would have been possible without the executive leadership and the sustainability champions in Woolworths. The GBJ is intricately associated with the company's former CEO, Simon Susman, who is personally strongly committed to environmental sustainability. The GBJ was initiated and implemented under his leadership. 41 Furthermore, Justin Smith works closely with the specific business units and the board of directors and his coordination and bridging role ensures that the GBJ objectives are realized at all levels and that problems are dealt with swiftly.
The top management leadership is complemented by sustainability champions in mid-management. In particular, a group of core individuals from the sustainability unit, the produce section and technological management have been vital in shaping Woolworths' sustainability approach (including sustainable water management under conditions of climate change). For example, the FfF program was a bottom-up initiative that started as a pilot scheme and is now implemented across the organization. 42 Under the leadership of a food technologist, several of those champions transformed the idea of a new agriculture system based on soil fertility into a successful business model. The important role played by these internal activists influences the company's policies and its interactions with customers and stakeholders. An explicit motive for these champions is the company's potential for influencing supplier, stakeholder and customer practices (Hamann et al., forthcoming) . A further benefit is that, through their connections, the champions give Woolworths access to the resources and capacities of other networks and sustainability experts. Our discussion above has shown that Woolworths' decision to engage proactively in water governance at the sub-catchment level did not happen in a vacuum but was facilitated through the company's strategic orientation towards sustainability and has been substantiated by the GBJ and its measurement system.
Relationship with suppliers
Another decisive factor that has enabled Woolworths to step outside its traditional boundaries and engage in water governance beyond the company level has been its direct and long-term relationship with its supplier farms. A likely precondition for the success of the FfF program has been the Woolworths' pre- 41 The GBJ is managed directly by the Board of Directors through a Woolworths sustainability committee composed of two executive and two non-executive directors who meet quarterly. Working under this committee is the sustainability and transformation integration committee, which includes directors from the various business units, who are responsible for achieving the sustainability targets at the store and operational level (Luiz et al., 2011) . 42 Given the great success of FfF, the model is currently implemented in the wine, dairy and protein department. existing culture, which encourages long-term collaborative relationships with its suppliers -indeed this has been a defining feature of its corporate strategy (Luiz et al., 2010) . The fact that this is also done in collaboration with independent scientists who measure continual improvement and prioritize risks at farm level, the FfF program adds value and improves Woolworths' relationship with suppliers. Conceptually, this approach is supported by Dyer and Singh (1998) , who investigate the way relational investments contribute to and redefine competitive advantage, and observe that relation-specific investments -such as long-term relationships with suppliers -lead to cost reductions in the value chain and allow for collaboration and cooperation in a fast-changing environment.
We might wonder why Woolworths does not consider outsourcing production to other countries and locations as a viable adaptation strategy in response to projected climate change and the problem of degrading water quality. The problem is that outsourcing to other countries often means high transactions costs, and inefficiencies. Porter and Kramer note that whereas companies used to think that being competitive meant moving production to the location with the cheapest labor cost, they now increasingly acknowledge that the strongest competitors are those who can establish the deepest roots in important communities (2011:11). Woolworths' thinking is clearly ‗locational' -in other words it understands the importance of the location in which its core activities are embedded. It would take years for the company to develop the same trusting relationships elsewhere that it has with its suppliers in South Africa.
Conclusion
In this chapter we approached the question of how and why business organizations contribute to climate change adaptation through an exploratory case study of the South African retailer Woolworths and its proactive engagement in water management. We find that Woolworths engages in water management beyond its internal operations in part because it operates in an area of limited statehood (Börzel and Risse, 2010) . Cognizant of the state's challenges in coordinating water management effectively and the projected climatic changes in South Africa, Woolworths has taken a proactive approach in response to future water supply risks. However, this broader set of motives manifested in the company's proactive response only because they coincided with a number of specific organizational drivers and capacities. We believe that Woolworths' branding around the notion of sustainability and its related public commitments; its direct and long-term relationship with suppliers; its evidence-based management approach; and its investments into stakeholder relations are organizational drivers and capacities that have played a key role in the company's climate change adaptation approach and in its engagement in water management.
It is this combination of institutional drivers and organizational capacities that enabled Woolworths to create FfF. Without the challenge of limited statehood, the organizational drivers and capacities alone are unlikely to have given rise to this environmental innovation. To illustrate this point further we can contrast Woolworths' approach to that of Pick n Pay's and the British retailer Marks & Spencer. Being a South African retailer, Pick'n'Pay is confronted with the same institutional drivers (e.g. it operates in an area of limited statehood). Yet Pick'n'Pay does not have some of the specific organizational drivers and capacities that made it possible for Woolworths to develop FfF and to integrate it successfully into its supply chain. Meanwhile, Marks & Spencer has a similar approach towards sustainability 43 and pursues a branding strategy comparable to that of Woolworths. Yet the company is not challenged by limited statehood in its home country and this might explain why it has not developed an environmental innovation similar to that of FfF. Marks & Spencer's supply chain, on the other hand, is to significant degree operative in counties in which the state is too weak to enact or enforce environmental legislation (e.g. Marks & Spencer's has fresh produce suppliers in Kenia). It might be for this reason that Marks &Spencer has approached Woolworths for advice with regard to the development of a program similar to that of FfF.
Our findings further suggest that Woolworths' investment into relational capacities (not only within its own operations but also with suppliers, customers and experts) has enabled it to recognize that its own long-term interests are interdependent with the broader socio-ecological system, and motivated it to extend its influence and resources within this system, as evidenced by its FfF program. To support this argument further we can look at system transformation from two angles: Woolworths' internal system transformation and system transformation in the socio-ecological system (i.e. water governance at catchment level).
The regular information exchange with external experts/scientific auditors and suppliers and the resulting mutual learning processes have made it possible for Woolworths to question existing practices and their underlying assumptions. This in turn has facilitated system transformation processes within Woolworths (i.e. changes in how the company perceives its long-term interests and recognizes associated risks). At the same time, having strengthened its stakeholder relations (i.e. relational capacities) not just through the FfF program but also through previous initiatives with others, Woolworths has been able to exert its influence within as well as across various levels. For example, the company, as an influential center of decision making, can use its influence within its operations, along the supply chain but also within the larger catchment areas to promote sustainable water management practices. 44 At the same time, Woolworths has the ability to link these different levels and by facilitating knowledge co-production and collaboration across levels can act as a boundary spanning organization (Cash et al., 2006) . By being an influential decision making center and a boundary spanning organization, the company has the potential to actively help to create the polycentric water governance system that seems to be needed to achieve sustainable water management under conditions of existing environmental changes and future climate change (PahlWostl et al.,2011; Newig and Fritsch, 2009 ). Extending its influence over sustainable agricultural practices all the way to the farm level (including packing and processing facilities), through capacity building and shared learning processes, Woolworths can be an agent of change and a critical actor in water governance at the sub-catchment and catchment level.
To what extent Woolworths will indeed become a critical actor in water governance still needs to be seen. This will depend on the future evolution of FfF as well as the company's willingness to engage with other actors and decision making processes that are of importance for the management of South Africa's catchment areas. For example, currently Woolworths managers do not believe that the company should play a greater role at the catchment scale (e.g. via engagement with and support of catchment agencies) but rather that it should restrict its influence to the farm-level (i.e. sub catchment) level. This highlights one specific dilemma that confronts actors in areas of limited statehood, namely to what extent are they willing and capable to compensate for the governance gaps of the state.
Finally, we would like to conclude by emphasizing that Woolworths' adaptation strategy is certainly not a guarantee for successful climate change adaptation. Yet our findings suggest that by linking its climate change adaptation approach in the water sector closely to the socio-ecological system in which it is embedded, Woolworths has strengthened its internal capacity to deal with hidden and emerging risks. It seems that of greater importance than the measures themselves is Woolworths' ability to deal with the inherent uncertainties and complexity associated with climate change by responding in innovative and flexible ways to the constantly changing risk landscape.
